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ABSTRACT * * ^ . 

. The hi'sl^orical pattern 'cf •r.esource allocation in 
American higher educfation* as exemplified b y ' public ^colleges in 
Colora-d^ was . examined. ^ The reliance /upon average cost information iri 
making resource allocation decisions was critiqued for the special ' 
problems that arise from student enrollment" tiecline or steadV state* 

^A model of'resource allocation for institutional and 
^ interinstitntional de''cision making was designed based on the^ 

oepara'tion^of expehdxtur^s into fixed ahdjvariable cost components, 

* Measures for* full- costing; including partial' opportunity cost^ 

. account inq.' w^re incorporated* into th>: model* TTie-.Uni versiLy of 
Colorado^t Boulder'was used to examine the qost structure in terms' 
of average^ marginal, variable, and fixsd cost elements. The k change 

*ln^this <iost structure- was Examined for a^fi,ve*year period^as' 

7 personnel policies. and enrollment changes were stimulated. Specific 
hypotheses . we're -posited, and. tested. Results indicate areas of* policy 
. chanqev and ertensions* f or f.urth'^r r.esearch. It' is concluded that a 



decrease in- student nuiBber. -cannot be accommodated with the same 



policies as'^the 
(Auttior/sw) 



growth pexibd. A'- bibliogr a^^hy is included, r' 
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PURPOSE 



. This paper^ examines the historical pattern of resourcST^ 
.allocation in American higher education as exemplified ^y^ public • 
colleges in Colorado. The reliance upon average cost information 
in making resource allocation decisions is critiqued for. the special 
problems which arise from student enrollment declin or steady state 

A model of resource allocation for institutional and inter- 
institutional decision making was designed Sased on the separation 
of expenditures . into fixed and variable cost components.' Measures 
for full costing, including partial opportunity cost accounting 
were incorporated into the model.. For the purpose of this thesis 
on^ institution, University of Colorado - Boulder, was used t?o ♦ 
examinife the cost $;truct:ure in terms of average, marginal^ variable, 

and fixed cost el^gnts* The change 'in this cost structure was 
/ ■ ■ ■ , *^ ' ■ ' 

' Examined for a five' year period as personn\l'^policies and enroll- 

;,ment changes wefe' simulated. ' / ^ 

Specific hypothesis were posited and tested with the results ' 

indicating areas of -policy change and extensions for further 



research. <• ' ^ 



Tne fundamental concern Vas substantiated that a decrease in 
student number cani^t be accommodated with the same policies as 
the growth. period. * , * 



N 
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BACKGROUND , • 

■ ■ 

American higher education is a leading expenditure of each 
State's government, for example, Colorado higher .education has 
repr^senfred 27.5 percent of the states total budget of over one 
billion dollars. Higher education is 21.9 percent of the state'*s 
General Fund expenditures (JBC - 1976). Most members of the legis-- 
lature are "Allege graduates arid frequently have advanced college 
degrees causing the legislature^, and in particular the members of ' 
the Joint Budget Committee, to bring into tha x^^eview process a great 
degree of knowledge and expressed interest. Colorado has developed 
and for several years used a verx detailed budgeting system for 
higher education. The budget system has reflected the desire of 
budget analysts to conduct budget analysis at the lowest common 
denominator. The? system is very detailed containing thousands of 
data elements for each major institution. This detailed budgeting 
system also reflects the anxiety of funders aver the inability of . 
higher education to link outcome or performance i^if ormation with 
expenditures, and the resultant inability to measur^ system 
pr^uc^vity. 

Lyman^Glenny, a leading researcher in higher edug ^ifwrf finance 



has ^id, "the^ state government remains the chief source of funding, 

• ■ \ - / - . - "^ • \ c ■ : 

for higher educatiorixand nothing on the horizon would appear' to , * 
change tttat observation for thai future . I* (NACUBO, p;:^ -2) G|enny 
goes on in this address and^ siibsequent article (to caHege ; 
administrators), \ l 



0 



■> 



the state is confronted with serious policy issues 
relating to support of research, ^public /^service and ^dult 
^^ education, to falling enrollments in some public institu- 
\' 'tlons, to the; probable .closure of some private liberal arts*, 
colleges and perhaps some public ones, to the continuing 
over supply of doctoral graduates, to competition witH t;he^ 
collegiate sector of new forms and new instittM:ions offering 
postsecondary education, and to a host of issues r^lat:j,ng 
to finance in a period of high inflation and severe 
recession." (MCUBO, p.\;4)- ; 

; Meanwhile, the Colorado Confeission on Higher Education (G€HE>, 

brought together over 100 of Galojradc's businesis, government, union, 

and political leaders to form eight task forces which met for 18 , 

months to develop long range policy for Colorado higher education. 

o major factors were discussed t^y^'S^^ajority, of th t^sH fojces; 

one, that demographic shifts will cauge/college enrollment to ^ 

decline or reach steady state, even in Coloradq; and tvo,. that' while^ 

e cost of higher educatipn- Ideeps goi^ up the willingness- of tax- 

s to sup port higher education relative to othet state activities 

is decreasing. Dr. William Adrian, then Peputy Director of ""CCHE has*. 

summarized these points as follows: / \ s - 

Enrollment ; ^ ^ , ^ 

"...although Colorado is in a more advantageous position 
than most states, prospects for continued growth in the 
.system throughout the 1980*s are not good. The <|future will 
be marked by fluctuations iamong programs and institutions . 
and agonizing trade-offs in adapting to,' at best, a limited 
growth epvironment for the State as a whole- Sev\^al Colorado 
colleges and universities are already learning to ccpe with 
a 'no-growth* environment including those universities whicj> « 
have been .'capped* and selected rural institutions which have 
'reached, an eni:ollment plateau. Most institutions are either 

/at or close to their expected targeted enrollments. 2 
Institutional administrators will have to make drfficult 

V decisions in reallocating resources among programs, 'and 
likewise., the State must grapple with the same problem 
^ong Institutions." (Adrian, 1976, p. 10) • 



Financing ; , 
^ -"The loss of public confidence in education is reflected ^ 
• not only In Gallup-type polls, ^>ut in increasing public • 
reluctance to continue to support education as it has ia 
the past. Higher education has lost ground as a major 
national* and. state priority. It is no loager exempt from 
i careful scrutiny as it finds itself in stiff competition 
with other tstate and national -needs. A study by Lymati Clenny 
at the Center for Research and Development in Higher Education 
dt Berkeley, reported, .that the proportion of state general 
revenue going to higher ^d^^tion has dropped steadily since/ 
^ 1968 in the Midwest and since 197^*nationally . Colorado hafe 
also experienced '^Vdecline in proportion of state financial 
assistance to h'igter^^ipduiSation." (op. cit.,, p. 14) , ,\ 

As higher education is;^^'^ a period of economic constraints 

and leveling Enrollments, it**ls imperative that decisions be made ' 

with full understanding of the costs of adding or s, btracting' numbers 

o% studeqts. Information on cost structure should a^ssist decision-* 

makers at the institution and state levels in preparing for the 

eventuality or possibility of what Kenneth Boulding has called t'he 

"creative management of decline."^ (Boulding, 1974) It has become 

necessary to address questions such as the following:*^ How many 

■ ; ' . ^ . ■ \ ^ ■ 

dollars, are necessary for an additionpl hundred students at a certain 
institution-? Can these dollars be taken ftom an institution which 
has had, an enrollment decline? What is the -level of resources . ^ 
which can be taken from one prograjn or institution and r^irected 
to, another without violation of contractual obligations or personnel 
rules. In spite of great* efforts to develop planning^ models, 
costing modeisy and average cost information, there is no vork that \ 
has adequately addressed th^ effects of higher education cost 
structure upon changihg- inpufs and outputs of ^thkt sj^stem;^ 




More important to higher education cost analysis is the 
histoi;ical behavior of institutional management in deploying its ' 
resources Ijetween fixed and variabli^vcosts. 

Budget Procedure - A^'crage C^s€ \ \ w . { 

In a grants economy it 'is difficult to link outcome or prodfcct.„ 

to the cost of production (Bouldin^, 1^73). Suct\ is tr>e case with 

■ 

higher e'ducation. In some functions higher education is within the 

exchange economy sinc^ identifiable products exisr: . *'H^vpver, these 

areas are usually the support functions,- or, au^ilic-? y enterprises 

such as the "dormitories, football teams, recreation centers, ^ itc . 

The identification of specific product ^for ir\struction, or basic 

non-sponsored research is not well Accepted. Thus the criteria , 

■ ' y 

for expenditure evaluation rests with' the judgement^ of b'jdgetini; 

professionals. Without an explicit agreement on butcome or product 

for the major activities, budget analysts stress expenditure 

control. In higher education the fundamental cost to control is 

^personnel cost, and faculty cost in particular. ' ' y- 

. ^ S . ( . 

Faculty cost is primarily dependent upon the number of faculty 

^ f V • ' ■ r ■ 

which exist.- the student-faculty ratijo tecon^s the primary tool 

for analysis. A slight upward change can bring delight to the cost 

• - ■ - . . ■ ^ 

accountant and fear of educational ^quality collapse to- the academic. 

Historically, both sides have^accepted the immaculate conception of 

the student faculty ratio since it varies little for a school once ' 

estabfished and beyond a critical mass threshold of about 400 • • 



studeifts. The student-faculty ratio's importance to higher^ * 
•education budgeting is'^ut one; example of the dependence upon 



J. 



analytical ratios of input resources iise'S "in governmental, r^ource ' 
allocation. In ofher-^areas o£ governmental aerviqe* resource 

• . ■ .'- • , ' ■ : ..v-' ■■ * ■; ^: 

allocation Is based on the number of cases per cSseworker^ .pr be^^* 
per doctor, or-prifioners per guard,, etc most are ^average 'cost ^ : ' 
based. . , . / 

* . . • ' ^ - ■ # 

Since the primary cost of higher education i§ faculty salary" V 
we expect that a long term dependence upon th^ sxudenf facult.y.* 



ratio 'will' lead to stability in average costs^..' Our. expectation 

of a stable, annual cost extends beyond faculxy xiost^Bince many other ' 

■ . ■ ■■ : . ^ : ^, ■■ 

expenditures are based on ratios of student niiml^r; qi|^ntit}^of -k- - . 
product. The number of staff ^are dependent tipon'student^umber , ■ 
as are number of library workers, administratqrs, stiid^nt dounsSTors * . 
'^tc . In higher education budgeting most exp'enditures j^re de^ndent 
upon a series of these ratios. and* in many stfifetes the budgeting 



jces^ is base^e.ntirely on formulas which ar^dependenu j^pon tjie 
^oumber of 'students. .(Glenriy» .'1976) ^EveA our facllitia^ ari depen- """^ 

■ ' ' ' ' . ' ■■ ' % \ ■ ■ * ■, c 

dent upon fetudeat numbers. .The average stflrdept i#\ categorized by . 

- . ■ V ■ • . ' ^ ■ ji". ^ ^ . 

the courses' taken, and each >courSe Jias a racftlity demand JasecT an 



historical utilization.. Th? number of studeAt spaces reqiijred - 

• ■ ^ ^ ■ ■ ^. % ; ^ 

is determined and a normative based ut^ilization factor is assigned 



^ to weight the student stations needed.^ -'A laboratory may^niy be* - 
expected* to 'achieve 40 percent utilisation 6f ^tudept spaces ' 
during a specified time period Given* thoSe^normative^based ratios 

the institution deX^lops a proposal for fatil^ies need^. which is - 

■ ' ■ . ■ /• "i? . i ' . . ■ • . . .or; ■ 

.accepted by the budgeting review fer(?ups all t;heiway lip the 'funding 

process to the governor or legi'Slature', as long as the normative 



> based utilisation factors are metV 



\TKus in almost ^verv way, ftoia student-^raculcv ratio/ to books . 

■ 1.-. • » ^ > , ' . .• 

pej? student-.by progi^am, to support ^tarf per faculty, or student," 

resource need .in higher education is developed based on average 

. > * • .„ ' ■ " ' . _ ' ' ^ _ 

cost formulas. Ip follows that the average cost per stndei-t' 5r.hou?.a- 

be a linear function over time. /. . ^ 

, . ■« . ■ ' ■ ' ' ^ 

* As "figure one sho^s for our example institution,' the University 

of Colorado at Boulder, the average cost^ curve* is almost linear, 

but it IS not atable. During the"^ peViuc of rapid-^.pwth, f rom ■ 

1955 to 1^6.7 . the avera-ge cost pet student increased , even in constant 

♦ , . . . 

1972 dollars. During its period of rapid growth the uaiversity of 

• ■ V . *' ^ ■ ' " ^ 

^Colorado ^dijd-^ nor exhibit economies of scale, nor e'en cost 

^containment over time. Figur'e two shows that the average cost per 
'■>'■. • 

student increased . iri^^ bo t^v current and cpnstant dcllai s. Since this 

"*is a picture* of cost per studen^t as student population" increases', 
although occurring oyer time, the real dollar increase demonstrates^* 
the. lack oF^ an economy .of scale in the system, and of the long term 
Stability in theVincrease of per student average cost: •/ 

The third line on the long run average cost curve gt'aph 

^X'^i%\xre 1) illustrates the natic»uil trend of ihcreasing average 
cost. The Carnegie Commissiotx study on costing also used re^l 

.dollar costs to illustrate that the educational system in general 
did not illustrate any economies of scale, actually increasing 
.average«:Mcost; in* real dollars during a period of rapid growth or 

'Exhibiting dis-economiefe of scale (Carnegie, 1974, p. *2'5) . 

Both figure one and two show the cost curves of .an institution 
during a period of rapid gro'wth, and also during a period of steady 

^ state enrollment since the legislature "has capped CU- Boulder at 
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1 Nov. 1958, Audftcof Budget exclude cont. e'duc. ' 

2 r Dec. 19^3 . Audit of Budget exclude cont;. educ. 

3 - Budget Request Document ' ' • f. 

4 - Budget Riequ^st 'Document . ^ 

5 CNP ..ijnplicit price deflator 
6 -Annual Appropriations 'Report, JBC, • 

7 - Gross- Domestic Product deflation, 1976 ^ 
•Econ. Rep. President, p. 192 

8 " IJatlonal data from Table 5, page 35, Carnegie, 1972 

^ ,'1971-75 data derived from iTilation 1969-70. National data . 
' According to the Higher Education Price Index -(Halstead, 1976) 



•20^000 FTE students for several years. ^ ^ 

This phenomena should not "surprise anyone* since we have already 
'demonstrated that the primary me'lhods for allocating* resources atc: 
.all based on an average cost expenditure per student. . . ' 

During the period of growth higher, education institutions were 
successful in getting resource allocators, legislatures and • - 
governors, to accept as funding basis 'the student faculty ratio, 



and resulting average nmnber of staff per full time equivalent* 
Student concept. Thus if the student-faculty ratio was/ 20:1 then 
the marginal cost of adding one hundred students was the cost of 
adding fiye^ faculty. A.ssociated with the fi^e faculty would be a 
specified number' of support staff, supplies, facilities, ^tc, , all 
based on relatively stable ratios to each other. In seme ways the 

) ^ ■ ■ ( ■ 

entire system was Duilt on a tautological basis. 

Such a funSing basis would ha<re resulted in a constant real 
dollar average cost if it were^ot for the labor intensity c>^Jthe 
industry. Since higher education is almost eighty percent, labor 
expenditure (Halstead,' p. 136), and since labox prices have risen 
higher th,an general -.expenditures (until 197A) the adjustment fpr 
real dollars ^.llu^tTfates the overall upward bias of higher education 
total cost, ^and resultant average cost, to increase at a greater 
rate than inflation. Thys the increasir^ level ofgaiverage cost. 
(Hagstead, 197j6) 

It is apparent that the average cost has also been assumed 
to be equal to average variable cost, and any consideration for 
fixed co^s has been ignored. Only in institutions of ver^ small 
size, under 500 students have resource allocators acknowledged a 



12 



feeling for critical mass. 



Among* all groups of -institutions, exceptionally small 
■ . .y ' colleges and universities tend to have relatively high 

. - costs. The cost per FTE student declines quite sharply 
^ , as institutions increase in si?e from v^y small levels^ to 

moderate levels, after which the decline occurs at a 
• ' .diminishing rate or levels off."' (Carnegie, ' 1972, p. 164) 

i' We can conclude thaft^ the state resource allocates , executive 

• ^\ ' ' ■ • 

and J.egislative analysts -have accepted the irfstitutional argument 
tha't student faculty ratio is crucial to production. What has 

fpllowed is a long h'istory of funding based on average cost 

• .. • " * ■ ' ' ■ • 

' per student. 

Futher information on the financial crises in higher education 

• ■ I ■ k : ■ * ' ' . ' ■ ' 

can be found in most. recent literature* about higher education and 
the reader is referred to the works identified in the bibliography 
as well* as the author's own doctoral thesis^ especially for\ 
discussion of the many other policy issues arising from financial 
i crises^ including gbvernance confusion arising from the seperation 

• W authority and responsibility. * 
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METHODOLOGY 

A cost structure model of a higher education ins tiuutiorj^'s 
budget was developed using a FORTRAN subroutine to the State 
Planning System (SPS) modej-ling framework developed at the National 
Center for Higher Educati<^ Management Systems. (Huckfaldt, 1977): 
The model, separates expenditures into fixed a^d variable cost. 
The moder permits analysis of the present budgetary flexibility at 
the institution and permits examination/of institutional sensit^^vity^ 
to policy changes. The model is capable of both inter-institutional 
and inter-departmental analysis. However, for the purpose of this 
paper the model was used only to examine the cost structure of the 
University of Colorado, Boulder campus in the aggregate. 

• Data for 1974-75, w^s gathered from budget request documents 
of 1973-77, Joint Budget Ccpmittee Appropriation reports, and 
Colorado .Commission on Higher Education reports. Projections were 
made^r the years 19^^79. A'limited set of hypothesis were 
postulated and tested. 

Model Design . 

The cost structure model ;is designed as both a deterministic 
simulation model and a goal, programc[iing optimization model. The 
system uses the NCHEMS State Planning System. (SPS) as a^general 
framework which jpermits bot;h simulation and optimization. The 



IC 



equations within the model permit both, simulation and optinjization 
within afr institution. The. analyst can test the effects of change^* 

o . * • 

in student enrollment- by program and level within an institQtion. 

. . I . •. • ' 

Inter-institutional analysis could be achieved by placing all ? 
variabl-es. within a loop for each school, while maintaining a logical 
loop over allS^hools. ^ ' • - . ^ 

■ 1; / r- - ' ■ " ' ' ' ^ 

Other costs 'toat are developed in themodel and used in policy 

analysis includ^e the tl^aditional fixed cost of facilities, variable 

costs of supplies, etc/, and most Importantly the fixed_ cost of 

' • «. ' » ' 

personnel to whom >a 19112;" term contractual, or . at least polltical- 
moral coirnnj-ttment Has been made. This last category include^ the 
classic tenured faculty-and the cla-ssified 'civil servant/ ** ' . 

Higher education's movement of costs from variable tc^ Bo-xed 
may have been made to follow private enterprise where growth* h^s 
seen a shift of cost from variable , to fixed. 'In the pure e>^hange 
economy such action is taken to improve the technical coefficient 
by using fixed capital expenditures for equipment to provide a/ 
reduction in the production cost per unit (Stigler, p. 135). The 
exchange economy model shows an economy of scale operating whereby 
total average cost declines oyer the relevant range of production, and 
marginal cost is ♦'less than average cost. Demand constraints, at a fixed 
price level, provide the incentive to fix the level -of prodi^tion^. ^ 
Higher education however, has shifted'its variable co^t into categories 
of fixed Staff cost, and combined with the fixed cost facilities • cannot , 
demonstrate an economy of scale, beyond a low level critical mass^. 

Movement of costs from variable to fixed in higher education has 
not changed the technical coefficient of production in the aggregate as - 
shown by the stableness, and even increase in the average cost over time/ 



One reason for the^ lack of improvement is explaineS by\-^ 
examining the *<fhan|/^ programmfng breadth which' characterizes 
American)higher educa/tioh during its period of rapid growth since 

1946. ; 

»as institutions grow in size ^hey tencf to of fer^degrees 
in * increasing nunibers of fields often adding expensive'^ 
fields, such /as sciences .4nd engineering.^ Our data suggest' 
that the variable^, 'number -of ^ielcfs' , tends* to exett. its 
\ influence, at least to some degree ^ in the direction of 

increasing costs with rising enrrol'^ptent , thereby acting , 
- as a" counterfo.rce to factors tending toward Economies ^f , 

scaljeV (Carnegie, 1972, p. 164) ' ^ ' . \ 

. *< . ' ~ « • ^ . 

This statement based on extensive research among Ar^CLicafn ^ 
'universities exemplifies the iituation at the CU-BOi?lder campus, 
^even to^'i^^tlfying/^ acadetoic fields which grew the most at CU-- 
Boulder, sc/ience and engineering. This is best explained by ' \ 
remembering that the criteria for resource^Qlocation ased.by state, 
budgeteers were. the. student/faculty ratio, and resultant average ^ 



cost based ratios. Since the institution x:ai^ experience torginkl 

cost .being below Average -at the micro level of -course section size, 

and can. also use the graduate students acquired with the doctoral 

program as low cost instructors, the marginal cost of addi'tional 

students at the undergraduate tlevel was well below average insti- 
r * . ■ 

if ■. 

tutional cost- (Jedamus, 1970) 

j During cy period of growth institutional policy seems to have - 
been to, expand role and, mission an4 spend all resources in order to 
/justify costs. This policy has led to the presenfbreadth of 
-program at its -current student enr^^llment level.. In Colorado th^' 
lowest cost per student schools are Fort Lewis, . and Metro where^ 
institutional policy has been explicitly to avoid all graduate' 
programs. Fort Lewis keeps its undergraduate curriculum at 22 
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academic ptogram major§. f Their president, an economist by train- 
ing, has irfdicated that such a constraint upon their personal 
aspirations is necessary in order to coptain costs. (Berndt) 

Budgetary Disincentives " . . 

. , - . ■ :^ 

* In state government financial policy tiBere ±& no incentive to 
return monies saved to the general fiind. Rathc^ the explicit policy 

is that' any money saved one year will be expected as savings in 

* ■ * * . . ' ' ' • ■ . ■ 

; subsequent* years. A policy of tutting the base for one t'ime sav'ings 
will tend to lead government sector managers, including higher 
education administration, to seek to minimize repo ted savings- by 
spending funds which might be saved as soon as' (iiscovered and 
definitely by^the end of tHe fiscal year. • ' 

Higher education institutions made svxre that any savings which* 

^ r • , ^ . * . ' 

occurred during the period of student growth were immediately re- 
invested in programmatic * expansion . State decision makers became 
concerned with this practice, and it was one of the i;easons for 
establishing the Colorado Commission on HigKef Education in 1966 to 
curtail the expansion of role and mission by the institutions. It 
cannot be proven^ere -that the state level control over program 
curtailed the rising avei^ge cost ^shown for tfie 10 years prior to the 
commission formation, but the constant dollar average cost shown 
in figure one did level out at that point. • 

A further strengthening^of -state level control over. institu- 
tional management began during ^he late 1960 's as budget "analysts* 
were hired^at the state agencies and began to conduct their analysis* 
of budgets, in a detailed manner. The appropriations from the 
legislature began to be at a iower level of control, more line items. 



The erosion of confidence In institutional management paralleled 
le increase in taSBperage .cost curves, and were perhaps related. 
Lump sum appropriations to stp^Te'^gencies, particularly higher 

^e^ucation, ended and institutional budgetary aiitonomy began to , ' 

' ^. 
decline. .This state level change in budgeting style and aggressive- 

ness in review was not unique to Colorado but occurred throughout 
the United Stltes. (Glenny, 1975) 

Only with the rec^ent stability^of. student enrollment ' a£ the^ 
major universities have state decision makersNa^un to reduce the 
/level of appropriation detail, but the new level is meaningless. 
The analysis still occurs at the detailed level, and any change in 
expenditure miist be justified at the detailed level. ^ The .aggre- 
gation of appropriation has little real affect upon management 
flexibility. The distrust of institutional resource allocation 
poli^ has led to state control, in Colorado, of the number of 
employees permitted. The appropriation of FTE (full time equiva- 
lent employees) was instituted in 1972 for all state agencies. 

This policy of controlling PTEs shows the concei^ which the legis- 

-A 

lature developed over the hiring practice of state government. 

Al^ in this period of growth the Colorado legislature de- 
cided, through its Joint Budget Committee, to control the expendi- 
ttjre of all resources at the colleges and universities, -^The in- 
direct cost recovery funds from sponsored research^ became part of^ 
the appropriated funds. In addition th^ cash income of computer [ 
centers and like activities became part of the apprb$|"iation. In 



\ 



several instances the' state budgeteers provided an in&titution 
with a requested increase in expenditure, but indicated that this 



increase , "would have to. come totally ifrom an increase in cash ii^come, 
not from the. general fund. Often this practice led atij^institutional 
manager to promise more income than possible whiJl^ led to a supple- 
mental appiropriat ion from the legislature to offset the over . 
expectation of cash. The tactfcs usted^by the institutional manager 

to acquire equipment, or even honest mistakes made in estimating . 

. ■ - ■ - . * 

outride revenue, increased the level of distrust held .by state level 

decision makers and caused a movement to more tightly control 

expenditures. 

Incentives for institutions co^arn other income were diminished ^ 
Since the individual faculty member can earn little beyond his own 
salary, summer employment and- a specified level of consulting*, and 
since the institution cafy^ot utilize the indirect cost recovery 
monies for programmatic expansion, or as seed money for additional 
^research the incentive to seek outside income declines. One area of ^ 
CU-Boulder where this is apparent is the computer center which has no 
incentive to seek outside users since^the additional income cannot be 
used to increase the expenditures, even to cover the additional 

* ' : ' 

variable cost incurred at the center to serve the aflditional users. \ 
Rather the additional cash will only be used to diminish the portion 
of support provided by the general fund. Such a reduction will cause 
the general fund supported user to diminish his use of the equipment • 
since f edera^>Ki^ntract policy requires equal treatment on a dollar 
cost basis. ' . 

) 

Other examples of the dis-incentives for gathering outside, non-^ 
state funds exist and are openly discussed in budget request docu- 
ments. The institutions general cost picture changes from this lack 



of Incentive since*^th€Sy seek fewer outside dollars, grow less, and 
decrease their ability to have budgetary growth from any source 
other t-ban student increase. The* reasons for this tl^ht control are 
justified in state decision makers minds since the institutiorfs did 
increase the fixed c^^S^;^ level of operations during their period of 
student and out^de fuiid growuVi. Stat^ resource allocators are 

fearful of continued institutional growth which will cause ^ long 

* ■ ■ i 

tepn financial commitment by t;he st'ate. All too often the research 
projects brought in, the computers purchased, the equipment and 
buildings acquired "^became part of the ipstitutibns fixed costs while 
the- funding ^arty originally responsible ceases to conc^Abute to 
the enterprises supportT « ^ 

The fundamental problem ^s how tp provide institu clonal 
^flexibility and incentives . to attract other fundi^ig sources without 
leaving the state with a large fiiced cost enterprise. Under present ^ 
policies of faculty ^expectation of tenured* status, state personnel ^ 
and purchasing rules which seek to minimize rentals and non- # 
classified staff the problem continues. The state re^source managers 
are not going to provide institutional flexibility to obligate, 
and the possible benefits of gathering outside activities to-^elp , 
off-set existing fixed costs will not' be achieved. >y 

The potential for continued growth which would sustain the 
current level of fixe^versus variable cost is limited by the present 
policies. A more detailed analysis of the cc^t strueTUre and a 
review of potential changes can lend insight into solution sets «^ 
for stable state. 
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RESULTS> 



, Given ihat higher education budgeting is based on average cost,- 

* . ' . * ■ • 

» • 

and given a shift in cost struc^re from variable to fixed costs 
several hypotheses have emerged. These hypotheses relate" to the. 
causal fact^ors of cost movement under conditions of both growth and 
decline. In order to test the hypotheses the cost structure model 
, was used to examine the costs of the University of Colorado-Boulder. 
-Several computer simulations were made to determine the cost impact 
of changes .in specific policies undeir yarying> corfditioi^s. All of . 
the tests were run using^ 1974-75 as. t\je base yeat and projecting 
forward, to 1978-79. A longer time period could be examined but that 
woul^ require a change in computer resource capability. 

Simulatfoh Runs Discussed in this Chapter 
^Run t - Initial data base after validation. 
Run 2 - No change made to the 1974-75 conditions. '* * V 

Projections made based on continuing, relationships. 

(See Appendix D for detailed listing of data elements - 

^nd initial conditions.) ^ - 
Run 3 - 'Students admitted decreased by 30 percent per year. All 

other values N^ield constant. . 
Run 4 - Students admitted, including ^transfer students, increased 

by thirty percent per year. Other values held constant-. 

' • • . 23 ' - . 



Run- 5 - Net tenure attainment rate changed from current^ 1>09 per- 
cent t6 .99 perceint while enrollment is held constant, 
kun 6 ' tie\ tenure attainment at .99 percent with students r 

■ • admitted decreased by 10 percent per year. 

. ^ ■ ■ 

•Jhese computer simulatibns were utilized to develop an under-. 

standic% for the. sensitivity of the present cost structure to policy 

changes. The technological problems in developing analytic models 

of resource allocation^strategies are relatively simple and for the 

most part accomplisheiii Analytical models have lacke^d two dimensions, 

cost structure, and revenue source tracking. This paper presents 

th^ nefed for, and a process by which, cost structure can be 

utilized for resource allocation analysis. A revenue tracking 

analytical framework is relatively simple to add to thec:C05t 

structure model if institutions have the expenditures available 

*by revenpe source. 

The most critical methodological problem still unresolved in ^ 
higher education analytical modelling concerns the" development of a 
procedure to determine the performance evaluation criteria. Re- 
search into the explicit and implicit criteria of each decision 
group and the relative weightings among the several conflicting 
goals and groups is necessary to focus resource allocation analysis. 

The co^t. structure model has been developed in a computer 
based environment to permit the extension of its operation into 
analysis using multiple criteria in both a simulation and an 
optimization model. "The basic relationships are simple enough to 
• permit calculator style analysis, but detailed computer analysis 
provided insight int6 causal relation'stiips which otherwise might 



not have been possible. Simplification seems ^to come. only after 
understanding Aias been gained. ^ 

A minimum^of' detailed information has been included in this 
chapter to simplify th^ analysis of the hypothesis. A copy of one 
full simulation run is. contained in Appendix D and summary report ^ 



samples are in Appendix eJ 
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Hypothesis One , - X 

Cpst is a direct function of the student full time enrollment 
as the enrollment Increases. Figyre one in chapter three (p. 40) 
shows that as^the numbet. of students increased the cost per student 
in both current and constant dollars maintained an upward trend both 
at 'the University of .Cdlor ado-Boulder and nationally. ^ 

Hjypothesis Two . ^ 

.Cost is a function of the committed wages and salaries of 
faculty and staff as the enrollment declines. : ^ \ 

Figure two, and table two illustrate present conditions. The . 
breakpoints show the level of students who can be served by present 
facilities, tenured faculty and sixty percent of the classified 
staff (representihg those who are most likely a fixed obligation of 
the institutions). Since the legislature has funded institutions 
on an average cost basis legislators would expect that the cost 
'^ould decline along line AB under decline. However, costs will 
decline along line BIG since the fixed cost component of institu- 
tional commitments will serve up to 13,631 studejits before variable 
_ cost faculty need be hired. A drop below 13,631 students will not 
^ reduce the cost of faculty, nor of "staff below 11,866 jtudents 
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unless individuals who are presently under long term commitments 
are layed^^off. The actual number of students who can be served by 
committed personnel actually is more difficult to_ calculate since 
individuals are available only. for their disciplines or worl^ 
specialities and: an under or over supply will occur at the academic 
discipline and student course levels. 

Figure three shows a second effect of fixed cost personnel and .. 

/ I ' . ■ ^ • ^ . ■ - 

facilities growth. There is an upward' moT^gnent of fixed cost over 

• - ^ ■ - , ■ .- ■ <x*- ' ' '■ . ■■ -. ^ 

time which causes an Increase in the l6vel of ^ students, needed to > 

e^iial 'the supply fovfixed cost resburcies. The breakpoint of II is les 
.than the second breakpoint, 12 • A higher level of student enroll- 
ment, 18,030 students in simulation run four ,- .can be ^served with 

committed cost faculty. Present policies, will 'increase the level . ' 

• • ' . ' . ^/ : : ' ^' ■ , . • 

of students who caji. be served by fixed cqiet pj^rsonnel making the 
institution more susceptible to high cost in an environment of 
Student enrollment decline. ' • ^ ^ 

Hypothesis Three ^ \ . . \ - A 

^, r ■ ■■■ : ^, ;V,. .... ^ •■ _ 

■ A istatic description of the, costs in relation to .full time 
equivalent fenrollment reveals a discontinudufi' marginal cost curve 

Figure four, page 75, shows that average fixed' cost and average, 
total cost decline as student enrollment increases. What is not 
shown is that with student 'decline below five thousand students 
the average total cost will become equal to average fixed cos^ 
plus^supply'and expense variable post ancf average fixed cost yjill 
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^Ijpcome asymptotic. The marginal cost is a discontinuous curve with 



breakpoints- determined by the level .of students served by fixed 



70 1 



60 



50 • 



40 



30 



20 



10 



Run- 2 .1975-76 
Run -.4 1978-79 



\ , . 




y / 







Classified Staff 



enured Faculty 



Facility 



5000 



10000 1 Tioofe 20000 

Student FTE- ^ 
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Other expcnl^es ryprcpcnls the difference between supply .-^nd expense ^cost:;, 
and. the cof^of variable cosL faculty, staff, ^nnd facilities. 
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cost facilities, facility, and staff* as shown in table three. ^ 

At all times the marginal 2^ost is les3 than average total cost 
Blnce the variable cost components being added during immediate 
*grqC7th^are always^ at a lesser average cost "than the long term 
'fixed cost compoijent. The temporary and part time faculty are 
^ways at a salary below, full time, as are other personnel being 
added. Changing from variable cost to fixed cost faculty and 
staff has never been justified on the criterion of cost savings. 
Rather, these shifts have been justified' on the need for faculty 
to perform functions other than teachinjg and these functions have 
historically been performed only by full time tenured. faculty. 
Tl^ quality of full- time tenured faculty has also been assumed to 
. he greater than part time or ^hort term faculty leading to a desire 
- to limit the percentage of non-tenured, short term facjulty. In 

the case of faculty tenure the decisipn is usually made by a depart- 
ment which does not have responsibility for keeping the cost low, 
but only for performance against qualitative standards set by 
university officials and outside accrededatiOTi boards. 

. Additional Results 

Perhaps most important for policy consideration is finding that 
there is a continual growth in the proportic^n of costs which^are 
fixed. During period; of growth the fixed costs increase although i 
not as dramatically as when an enrollment decline is introduced. 
The results of several simulations indicate that even with changes 
in policy the fixed cost percentage will not be affecCed^ significant- 
ly unless^the faculty percentage who are tenured is reduced below. 
Q . , or just under a present maintenance level. The ability to absorb 
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a decline in student enroilntEnf^lesseris er.cn ^^^/ar " chat- total ^ixed 

. * < • 

costis are perriittod to. increase. • • • ' 

.Trit- ;-r./ r.:it^:., i:;-. under 3raridiag budK^:it.>ry ^i^..:hllirv :3 the 

• teuur;^ rar- . - >^--:v»: ; 'vt :.hows, the p-::: : ent.^ ■ ex[/enu ; tares 

which ar-v: ^/flxeu cr-sc wi : rpncTnue Co iTm-r-i.^. -^e Lirder condlt-.nns 

,of -stable -^r^roli ji-.-.r and ^.-urreuc . teuure ^tir.iniuent. rnlicy- givsn' 

the presG.:^^ a-c o: Jcculrv (R;in 2;.^UTici?^r conditiorL"..: ci :;t-:cv.t 

enrui^r.cR'. rrr^jvch .^nd dec". :i:e,- but with current policy, the per- / 

centa^e or fi^rec .r.-ir viU ^Iz'^ incre^ase as shown in runs thr-ri 

and foi.j c: ccurso, und:.r < condition oi stcdenC de'^iia^ rhe 

percenta*;- g:;ovs f aster, and under growth certain changes in" policy 

should naV.ra drartic difference in flexibility for future years. 

i • • • 

bnder conaiilc-nb of tenure airainr.ent becoming less than ^ttri^p^oTT; 

runs trkj nuc ..ix, budgetary rlexibility begii.s co. Improve. 

' Qfher o^lizl^-r. could i'.e changed improve- flexibility , such • 

. »2s cliss:::^d st-iri ^clio\, or facilities?^! 1 oxibilitv erc; L-iit the 

prir-ir^y d:,t:-r-::lnar- is zhf. '?iicy regarding terLre^d fc:Cultv, It' ' 
/ 

shjiila be -.ir^t'. t tuat th-.stt r.:ns, are t>asecr or. coJLy six', v pj-rcent of 

ciabLjfitG IrV.^, considered a fixed cost, in pclicicci terms 

per^iap:. < L.:.\- : :.jd s::.:fl are a fixed co...» , _ If r/ik ^oS^npiicn 

is t^er tary : ! exl bilicy -oes to 0 u in / i i\ e ' 

I, , ■ 

. ■ . ' i 

years urc. v a -coiidicion o: stuaenc enrol \i:;<?r,t decline as fixed cost 
becocu.,; :;..?sr o ; con ux jcndi tur^o , rors^. - " 

. -T'.' sr.- r • 1 i r : v.frc:L r K^^vti ' part icui^^r : -iii r'lii V rr..u:L^ 
troni— liC;. u:;,.^;ji:ni't,^, r..-:r u:j supply a-;; ^>.;:?r.c. being coni.ldertd 
in che ^>ir:ulati^- as ne^ti..-.:^ y , :ilthough var i.^d:^,:- , rhrcughou. che 
rang.::. r^p-'irat io::. 
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^Fljced Cdst as a Percent of Expenditure 

■ * 
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:nrollment constant 
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Analysis Siimmary ^ 

Althoogh student enrollment decline causes the institution to 

encoxinter budgetary problems -sooner , even with^ constant student 

t ... . • * 

enrollment the present policies of tenure attainment, sCaff employ- 
ment policy, and the cost of ex isting facilities will lead to a 
reduction in budgetary flexibility for future years. 
^ . The combined effect of these movements in cost structure is . 
to^lncrease the^ level of students needed to cover a. break-even 
point. Long term conversion from variable to fixed will- make the 
predicted student enrollment decline quite cQ3tly. 
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IMPLICATIONS FOR HIGHER EDUCATIOfTPQLICY 
Decisions regarding public higher education are made within 
an environment of demand factors^, and of ba^ic societal conditions. 
Policies are made to maximize performance toward a set of pre- 
scribed gokls. -The degree to which goals are m/Bt is determined by 
a set of evaluators' who ^p5;ifflarily represent groups which provide 
the revenue to operate. Each of these evaluation groups has a set 
of^ criteria, but the criteria ar6^ not Always shared, nor even 
complimentary. The conclusion from studying and developing an 
understanding for higher education cost structure is that several 
pQlicies need to be changed in order to better operate the system 
given tl^ current and projected environment. ' *^ 

Environment 



A change in .student enrollment growth patterns to steady 

stale or decline altfers the basic nature 9f the Industry. Policies 

' ) : " . 

which may have prociuced- excellent goal^sal:^fefyi.ng behavior may have 

^ * * ' * ' ^* 

the opposite, effect when the system expeJ^ife^ce9' student enrollment 

-decline. Higher education policy is also made in an environment 
where the general price structure of the^ factor inputs, personnel, 

^supplies, utilities, facility cost, etc., may have large scale 
structural changes. Recent inflation has affected higher education 
as 'an industrial sector mor^greatly than the general economy due. 
fco the mix of factor inputs pTC<illar to the higher education 



^ industry, (Halstead) Higher education policies may^have to change * 
if the societal price structure was to change, y # 

American higher education is also in a particular cultural ^ * ^ 

■ ■ ■ : ^ • - ■ ■ ' ' t 

environment, .where education has been utilized at the cnaset of a ^ 

- ' ■ ■ • I ^ • - ■ 

career, and used very little for life-long- learning 'or careeV oliange. 
A culture such as modern day China might necessitate radical policy 
change since the provision of cofiflnupus changes, in roles, between 
teacher, student, factory worker, farm worker wolild necessitate > 

. a radical change in the higher education policy set.' ' -i 

" - ■ ■ ■ . ' 

Public Tilgher education policy primarily reflects these* 

broader societal conditions, and does not have a great deal of in- 
fluence ^u^tpn overall inflation, or work conditions, or even student 
enrollment. Rather these are exogeneous or given fact*.rs for 
higher 'Education to work/ within, and to which it responds.] 

Policy Alternatives ^ • Y * 

^Public higher education has* such^ a large percentage of its 

■ . / ■ ' * ■ ' • - 

costs committed primarily due to personnel policy. As table four 

- ' jf ' . . - , ' 

shows the University of Colorado-Boulder currently has 64 percent 

of all 0q>enditure8 committed to fixed costs. An enrollment 

decrease of 30 ji^rcent of'!^admittee's per year (run 3) will cause 

73 percent ' of . expenditures to be fixed leaving only 27 percent of 

cost as controllable. Under policies and conditions of 1974-75 

this move would occur by 1978-79.. 

If departmental faculty tenure policy" was to continue as in ^ 

1974-75,. and other conditions, such as the retirement, rate were to . _ 

hold steady, - almost the total faculty would be tenured by 1980.^^ ^ 

Since soma departments already have 100 percent jtenured faculty 
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sbme- shift in this indicatot is .already occurring. * / . 

Throughout the -country a group of younger faculty are adjust- 
ing to the possibility that tenure ^ill liot exist for tliem at any 



' instittrtion. ^They are hecoming a. group of academic nomads. They 
are denied tenure when individuals of lesser quality were granteci 
such tenure only five years ago. This nomadic group contipues to 
suffeif from-'other conflicting policies, such -as rules /which permit/ 
no one to stay at an institution without teniire for more than three 
years. Of pourse, the academic administrator who is reviewing 
applicants for positions can also no longer u'Be^the number of jobs 
within the last 10 years as an indicator of probable applicant 
quality. But, many administrators stil^ think in the old manner 
and wHl begin to pass up the earlier nomadic entrants, for more 
recent graduates who^ do not have the stigma of many jobs on their 
record. 

^. The movement of staff from^yearly contracts to long term 
civil servant status also inhibits management flexibility. Long;^ 
term commitments should be made in the context of employment for* 
\ the State, or for the total higher education system; not promises 
\>f long term employment at any one specific institution, location 
or department. ' ^ V 

Other feasible policies could be developed regarding npn- 
teaching staff to* provide less of a need for and expectation of ^ 
longevity. Perhaps a greater acceptance of student labor, coupled 
with internships in their academic program will. provide staff " . 
support and academic meaning. ^ 



Personnel policy regarding retirement plans, and reward 
structures should also be examined. Early retirement plans haVe 

\ ■* ■ ' ' ' .r ' ' . " 

proven f inane ially l)eneficial to several institutions and CU- 
Bouldfer might ^Iso be able to Im^ove flexibility and perhaps even 
save money by encouraging early, retirement. Specific studies are 
necessary to cost the alternative retJ^rement plans. Extensions 
of work conducted^by Toole and by Hopkins woiild be necessary for 
detailed evaluation. (Hopkins, Toole, 1972) An examination^nto 
increasing workloads while increasing salary, ^r year round work 
for faculty might prove cost effective in the long' run if coupled 
with a reduction in tenure expectations* * - 

A reduction in an employee's contractual expectation of long 
term employment will lead to higher present^ salary dema"»ds since 
long term employment reduces risk, and the increase in percfeived 
risk will create a demand for higher pay now. 

Sinc^ facilities represent the other component of fixed cost 
any improvement in utilization rate will reduce the demand for 
replacement or enhancement. The present policies have led to very 
low utilisation rates when considering a 24 hour day,. 7 days a 
week. The policy, of , builHing facilities to accfommodate a peak 
load of approximately fifteen hours a week,^ froEj 9:00 am to noon 
seems a'costly ^policy and may reflect the lack of personnel control 
through an incentive or positive reward system. The construction of 
facilities to meet evening student demand in urban areas needs even 
greater study since, it would seem reasonable to expect that evening 
utilization of other faciliites, such as the public schools, 
government conference rooms, private business facilities, etc. 
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^would prove less costly, In both the short and long term. The^ 
ability of continuing educat^n programs to make *such use, and 
realize the cost savings, should illustrate the need for con- 
sideration "^f thia;^olicy for state supported programs- Both 
changes in staff long term employment expectations and' the re- 
duction In facility demand provide greater flexibility to management 
by offering a larger percentage of expendi^ureis as controllable 
resources. 

Perceived fiscal crises seems to cause e&ployees to become 
tgjecure about job status and reject teclurological improvements. 



Duritt 



Tg the period of enrollment growth /several technological 

Improvements were offered as resources to aid instruction at a 

\ * 

lower cost than increasing the faculty. ^Comput^l^ Assisted . 
Instruction (CAT), and Education Television (ETV) were both 
promoted as technological means to Improve instruction at a lower 
cost than providing additionar pei^sonnel. However, the experience 
l^s be^n that CAI and ETV have been purchased along with additional 
staff living funding agents disenchanted with the prospect that 
either innovation would provide a cost savings. CAI and ETV have 
only bfeen qualitative Improvements. An increase in the use of 
Computer Assisted Instruction and Educational Television may provide 
a means of reducing long term cost, but such an argument will be 
difficult to test and prove if discretionary resources continue to- 
diminish. Perhaps an environment of competition for student 
consumers will provide the necessary incentive to lead to 
technological changes. 



Higher education has primarily been a suppfy dominated Indus-r 
try where accesjs was controlled and demand very high. With a 
' reduction in demand the urge to attract consumers might encourage^ 
innovation, arid in particiilalr the use of Computer Assisted 
Instruction. It is still not proven, however, that Computer 
Assisted Instruction\nd other improvements are any less, expensive 

than faculty cost, nor any less a fixed cost investjient. 

■ ■ ■ .■ ■ * 

Other policy changes to improve the productivity of higher 

education might focus on the use of existing faculty and staff. 

The present, and long standings policy of providing undergraduate 

instruction with about a twenty to one etudent to faculty ratio, 

while doctoral ""level education operates at about four to one can 

be challenged. The simulation model illustrated .the Ji'^gh cost of 

graduate instruction. The relationship with student faculty 

ratio is very; direct. It has already been suggested by a former 

chairman of the Colorado' Legislative Joint Budget Committee that the 

need for direct faculty involvement with students is probably 

greater at the elementary-secondary school level, or the remedial 

and undergraduate level in college, than at .the doc t(4ral /pr masters 

degree level. The historic reasons for developing such a low 

graduate level student faculty ratio were primarily due to the' small 

numbers in the program, as well as a means to protect senior faculty 

^ members from a heavy teaching obligation thus permitting them 

greater opportunity for unsponsored research anc^public service 

activities. CU-Boulder could reassign over 250^aculty members by 

making their graduate Ijevel student faculty ratio the same as under- 

graduate* (1976 CU-budget book, format 50m) 



The^ quality of graduate educktion might be reduced, but since 
this idea has not been studied it may be worthwhile to examined ' 
The two most likely prospects are, one, that the faculty membfer is 
wasting that much time per wtfek, or two, that the faculty member is 
indeed working hard, but perhaps on unsponsored research, committeesi 
^nd 6ther non-instructional duties. A review of'^faculty time 
commitments could lead to a re-structurin^^f th/reward system to 
encourage heavier teaching loads. Presently, research Rroduced V 
is the primary criterion to measure individual achievement, reducing" 
the incentive for <iuality instruction. .Making the research^coipmit- 
merit more explicit and seeking direct funding for ic a faculty 
member's contribution would be a reasonable effort and provide for 
greater institutional credibility. Of course, it coult merely ' 
separate^esearch activity out and cause it to be eliminated from 
the budget. However, if the decision process is explicit then a 
/decision maker must operate in the open and be accou^able. 

Perhaps nhe total role and mission of the institution relative 
to research, needs to be examined. Research is a secondary goal 
of the University^of Colorado-Boulder according to the resource 
allocators in Denver. However, it is the most important of missions 
if on^sks the departmental hiring, promotion, and tenure 
^committee. Several alternatives for correcting the goal conflict . 
.are possible. Research could be identified, as a consumer of . 
faculty time more explicitly and legislators could be educated about 
.ti?e need for "such research. Such a separation from instruction 
would be beneficial iri a time of stut^ent decline, and research 
continuity. . . . . 



A shift in staff assignments ^to permit aggressive research 
support seeking faculty laembers to s^end more time in proposal 
writing, while using less research-oriented faculty for teaching ^ 
should 'increase outside support for research. A switch to 
aggressive searching for outside resf^ch support would need to 
Include an expansion of support staff available to help generate 
resources. Such a move would also need a^change in state budgeters' ' 
attitudes to permit the use of outside income in a more positive 
manner thus providing the individual and the institution an 
incentive for seeking external funds. This response set is very 
appropriate to a period where excess staff , fixed or sunk cost 
individuals might exist. Many academic departments have already 
decreased in jenrollment and excess faculty time may^ exist » but not 
the incentive and support for seeking f undff. More fundamentally 
the department which first has excess staff might also be the 
academic area least likely to be able to get outside funding. 
A minor retraining of the excess faculty to help the more 'in 
• style' departments wlthJxJth their teaching and research loads 
could 1>e developed. 

■ • ■ \ 

Proposals have already been made to use faculty as a pool of 
research talent to be applied to state needs. Such proposals might 
be better ""understood, as a package of fundamental changes to help 
cover a sunk cost. If buying out a 50 year old faculty member's 
contract for a cost savings of perhaps only 20 percent seems 
feasible, then one* should consider what other products are possible 
from that individual which will return at least 20 percent of each 
dollar. It is not necessarily a credit trf our universities to become 



the leaders in early retirement when society is just becoming aware 
of the negative effects of early retirement to many individuals. 

There is an even more comprehensive set of responses which are 
possible. China has shown that a total shift in lifelong euployment 
patterns can have some positive benefits. Perliaps an extension in 
exchange programs between professors and executives makes the 
teacher role temporary in nature. Each professional should plan to 
spend part of their time teaching,' and each teacher shpuld become 
identified with the larger work farce of his profession, and not as 
\a full time tenured for life professor. Such fundamental change is 
^ not as likely as other alternatives, but movement in this direction 
would have a powerful effect on the rigidity of faculty emnloyment 
expectations, and should reduce the fixed cost component of faculty 
salary. ' ^ 

A review of academic program offerings to determine the spec i- 
fic ones which are of high quality and hi^h demand relative to other 
program^is often discussed but seldom conducted. The rapid 
expansion of programs, both of type and level, which occurred during 
the gtowtU period of the sixties has led to a wide range of 
'offerings within each institution, and each state. The control of- 
program offerings is deemed to be most effective means 'to 
control costs. (Carnegie, 1972) 

Determining the criteria for program review has been the major 
difficulty in undertaking, and completing such program evaluation - 
efforts. Criteria for review appears the fundamental difficulty in 
any policy study of the higher education industry. 
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This study has focused primarily on the criteria of a balanced 
budget, or cost containment'. The study of higher education cost 
structure has been undertaken ^to ptoduce an understanding for the 



fle^i 



ilack of current budgetary flexibility and the potential of fiscal 
crises if current^olicy is maintained during a period of static 
enrollment, or enrollment decline. However, higher Education has 
many goals to serve, many of which ar6 contradictory. 

* Beside the goal of cost effectiveness the institution is 
attempting to educate,, or train students; provide access to 
education according to, principles of equality; provide an economic 
stimulus to local communities; and to operate In a process of 

i • ^ ' . , " ■ ^ . ■ 

employee equity by providing equal opportunity employment, ^^ind 
promotion rights. 

Anpther important goal. is to use higher education as an' 
economic stimulus to a local community. ^Cutbacks at the University 
of Colorado-Boulder and at other Institutions woyl<l have--^ dramatic 
effect on' local economies, and in the aggregate state economy. The 
movement to Boulder and growth of research and development enter- 
prises su<th as the Nation^. Center for Atmospheric Rei^earch (NCAR) , 
the National Oceanic and Atmospheric Administration (N0AA*5, the 
Bureau of Standards (NBS), Interhatj^onal Business Machines (IBM), 
etc. have occurrjed simultaneously with the growth x)f the University 
and its emphasis on the physical' sciences. A reduction in the 
. quality or quantity ^f the University's effort could stop growth 
and perhaps erode these organizations. Any downwarcf change in th6se 

groups would only contribute to a negative cycle of economic loss * 

• / > • 

for X the local community and the state. (Cross) 



Anx^ review of higher education productivity needs to address 
these multiple goals and-^the numerous quantitative objectives upon 
which performance .toward, these goals is evaluated. Simple arf\th- 
metic might be suf f icientvBophisticatioti to examine policy alter- 
natives^ directed toward the single objective of a balanced budget, 
but a thorough performance review should permit the evaluktion of. 
multiple policies against mu¥tiple^ performance criteria, some of* 
which have non-linear and indirect interdependencies, 

Performance Criteria 

Acknowledging that public higher^ education ha., many goai^^^ill 
does not provide an understanding for the evaluation process. 
Higher education provides service^ to many funders each of which 
has performance review criteria. The legislature seeks to represerjt 
all state residents in evaluating an institution's progress toward 
the goals which the legislature has set. Legislative goals tend to 
focus OA student credit hours produced, working conditions, and 
student access. Legislators also^'^ek to help the Institution 
satisfy the nimierous accreditation bo^t^^, another set of evaluators 
with perhaps different criteria than the Ifeg^^ature. 

The legislators seek to represent the general public's demands 
and criteria but "ftequently the public will develop its own set of 
criteria, partTicularly the citizens located within a' university 
town. The local population may force the Institution to provide 
amenllies, or services^ that^he legislature will not explicitly fund 
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such as a symphony performance although such an action affects 
Institutional cost. 



Conflict over performance- criteria frequently occurs between 

\ • 

the legislative funders and research sponsor's. Federal government- 



agencies and private foundations which support research are primarily 
•concerned with the lijistltutlons research performance even if re~ 
search activity may have to be at the expense of student Instruction. 
Students are in competition with the research sponsors for Instltu- . 
tlonal resources. The battle ground is explicit when the federal 
government audits the overhead reimbursement rate for the institu- 
tlon. The institution tries to provide justification for a very , 
high rate, while at the same time telling' the legislature that 
research overhead represents a small portion of its resouVces and 
is solely an adjoint' act\,vity to instruction. The research ^^ponsor 
is told that research is their primary mission and that the 
institution can providie research .more inexpensively than outside 
research compamies because it has lesser paid faculty and the 
availability of low cost^ high quality student research assistants. 

An addition^ problem also exists since the stated criteria are 
not always. the criteria upon which a judgement is made. The 
institution must develop an understanding for the implicit criteria, 
being utilized in their review. Students may have explicit 
criteria of instructional quality standards while deciding to attend 
primarily on 'the basis of dormitory quality, or college location, 
or auxiliary enterprfees.* Legislators may be more concerned with 
the football team's peirformance than academic awards. Research 
sponsors may be seeking to spread funds geographicalljr, not solely 
on quality. Some decision makers may even be using less socially 
acceptable criteria, such ds racial or personal bias for tfieir own 
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family, or ego's. » 

Public higher education policy analysis can Ae sunmlarized^ as 
study, and analysis of the goals and revieK criteri^ explicit and 

Implicit, of each funding and servicing group, and the priority 

Ik ■ . ■ 

ranking within and between these groups. 

The present lack of budgetary flexibility and potential for 
worsening* should provide stimulus for quick response by adminis'tra- 
tors. Past flexibility has been obtained by the extra revenue 
available when student enrollment growth is funded on an average 
cost^^sis, while Incremental expenditures occur at less than the 
average cost. A stable enrollment, and even more so a decline in 
enrollment, illustrate that future budgetary flexibility will o 

occur through carefu^f management . An Institution's res^^onse set 

» 

can be categorized according to the present level of budgetary 
flexibility. If there is little budgetary flexibility then the 
response set is truly draconlan. People may be layed off, building 
closed, programs eliminated without earful review. Given some 
budgetary flexibility and time for review the response pattern can 
be graceful. An orderly set of policies to cope with an impending 
problerT would lead to changes In tenure rates, shifts to non-long 
term contracting, the elimination of new building plans, the rental 
of short term facilities for short term needs, the orderly review^ 
of programs, a shift in role and mission, etc. 

Of course, the most far sighted manager will have already 
begun to make policy changes^^ln anticipation of a student decline, 

r 

or stable state. Such a response pattert) could be creative as 
suggested by K^neth Bouldlng. (Boulding, 1974) ^ 



Managers who heeded the early warning slgn$ and began program 
revlevy and .personnel policy changes should have greater budgetary 

flexibility now, ^nd to have created a positive attitude within 

h • ... 
which creative ideas flourish. Technological innovation is mote 

likely among a group of faculty who are looking *to future conditions 

#. 

with their own security established, , A positive attitude would usfe 



the enrollment change as a catalyst to new policies which may be 
difficult unless an outside threat is perceived, but not yet felt. 

Sumnary ''.^ , 

It has been the basic Intent of this paper to ^>rovide inskght 
itito the cost structure of higher education. This paper is prepared 



on the premise that a mode of inquiry which is based on analytical ^ 
thought will provide information ' for decisions which are -conflict 
reducing and knowledge enhancing. Kenneth Hammond has developed a 
paradigm- of Inquiry modes which gives a framework for analytical 
efforts such as this thesis* (Hammond, 1977) ^ 

✓ 

Figure 6 shows that efforts to deal with the experimental 

method, including data analysis, will provide more* conflict 

reducing, analytical, dec:Usion processes. In that sense I have 

tried to provide an insight into the cost structure of higher 

, education and the resultant flexibility probl'em which might lead . 

US from level six toward level five. 
2^ ■ 



ANALYTICAL^, MODE OF COGNiTlON » intuitive 




CONfl ICT- REDUCING CONFLICT- PRODUCING 

Figure 6. Modps of Inquiry . 



POTENTIAL EXTENSIONS OF THIS STUDY 3» / 

This. thesis Is a policy thesis and as such utilized' the 
structural feost model only, on' aggregate data and relationships Vlth 
the information necessary to raise the policy Issue of resource 
allocation Inflexibility caused from, aj^change *ln the cost structure 
of a higher education lijstltutlorf; The Impllcatlcns for additional 
research are numerous. The need for utilizing a computer based ' 
model Increases when one extend© the present study td Include a . 
number of explicit and implicit evaluation criteria in a framework^ 
of maximizing performance against an objective function containing 
multiple objectives *iich have various weightings, and inter- 
dependencies. ^ ^ ^ - 

^ r - 

Intra-Instltutlonal Analysis ^ " 

In making resource allocation* decisions within an institution . 
it would be important to understand the cost structure o€ each 



production unit, department. Some academic department^ may -a^eady 
have reached the point of maximum inflexioilltyv arid resultant high 



cost. Other departments may.be on the yerge of losing the^fi^i^i- /. 



billty which they may need^n the near future. An analysis of . 
mtra-dei^artmental cost structure Wpiild be beneficial, and tan be 
accomplished using the structural cost model, but with a dis- 
aggregation of data^ elements. i j 




The state needs to consider Its higher education Institutions 



as a multi-plant facl]^y which provides a differentiated product 
for a set of market segments* This would lead thi management' * 

structure, state (corporate) and institutional (plant) to seek a 

•■■ ' ' ■ ' ' ■ ■ ■ • ; ' ■ ^' ' 

greater understanding ^f or the cost structure of ^each plant, and of 

departments within the plant, where comparable, programs are offered, 

in a shared geographic market place. - 

The structural cost model provides the capability to evaluate 

policies which have Interdependent effects upon multiple* institutions 

The optimization feature which the goal programming capability of 

SPS provides could examine cost minimization production levels for 

various student populations and mixes. The optlmallty ol supply 

among multiple institutions, can be discovered using the goal 

programming feature. 

Detailed Staff Flow Modelling ' ' 

■ , ■■ ■ ■ >: : 

The structural cost model makes very simple assumptions about 
the more crucial policy elements of faculty and staff flow.. A more 
detailed module to track individuals through their potential 
employment patterns would provide greater accuracy in the pre^- 
dlctlon of future cost functions. Such flow modelling could be an 
adaptation of work/ already developfed.by Bloomfleld, Tiole and others. 
(Bloomfleld, 1977; Toole, 1976)^ , ^ . 



Revenue Modelling 

The structural cost model has the logic established to examine 
alternative tuition policies. The effect upon revenue ofphange^ 
in percentage or type of cost charged for tuition; the brfeakout 
of tuition cost base for graduate, xmdergraduate, or even for 
students by program and level is possible, and should be examined. 
It would be possible to simulate the point of marginal cost 
marginal revenue to help guide resource allocation in a framework 
similar to an enterprise in the pure exchange economy. 

Decision. Analysis 

A vety interesting extension of the cost structure model would 
be its use in developing interactive dialogue coupled with policy 
capture techniques. The model, could easily be adapted to real time 
simulation. The extension of its logic to include the. pclicy weight 
capturing and' analysis -techniiques developed by Haimnond and Stewart 
would provide an excellent analytical extension, and attitude change 
tool. (Hammond, 1975) 

_ The differing perceptions of institutional administrators, 
^d^partment versus university; budgeting staffs of state agencies, 
and of board and legislative members would be valuable to under- 
stand. The differing perceptions of the existing level of , 
flexibility and potential policies could expand the work of Balke 
and others in terms of labor-management negotiations. ' . „ 

(Stewart, 1974) . ^ 



Graphics Extenalons 

The model does have a plotting capability available within the 

SPS framework for developing Initial pictures of policy changes. ^ 
^ An extension to incorporate Interactive plotting would provide 
"•greater initial understanding of. complex policies. 

Theoretical Extensions 

An important additional analysis would be an exploitation of 

the application of this structural cost analysis to other enterprises 

.. > 

. within the governmental (grants) economy. It may be that all 

governmental activities are exhibiting this movemei J: to an increas- 

V ing level pf fixed costs. If so, then the implications identified 
for higher education become even more significant when applied to 
all governmental operations. The closer examination of the private 
sector might also lead to a change in our theoreticai expectations 
of industrial cost behavior, due to the structural changes caused 
with increasing unionization, white collar contracting, etc. 
Under conditions of decline or steady state the same forces acting * 
on higher education might operate on private enterprises. 

, Another interesting comparison could be made with other 
economies. A study which included Britain, and Japan might provide 
. Insight l^to the efffects of long term employee commitments. t 

i.;,Jg^^ lesser developed countries might provide a totally 

Afferent set of policy implications. Inter-economy analysis shot^d 
be beneficial. ^ 



Summary ' 

■ ■ - i 
The last, ai^d only thesis found, which examined cost st^ructure 

was conducted by Joel Dean in 1937, (Dean, 1937)^ His work on 

marginal costing was conducted at the upwarcl^ end of a long decline 

and he felt that In decline the value of understanding marginal 

cost, a-ijd 'other structural cost characteristics was very important. 

Perhaps the apparent paucity of further work emphasizes our lack of 

need for such analysis during periods of grpwth. This could become 

a fruitful area of research again, if societal growth patterns are 

really changing. ^ • 
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